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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 4, 6, 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
USP 5,364,61 1 to lijima in view of USP 6,531 ,034 to Max. 

As to claim 1, lijima '61 1 discloses a method for producing a hydrate comprising the 
steps of: delivering C0 2 (a hydrate-forming species) to a pressurized, temperature controlled, 
continuous flow-reactor (see Abstract, lines 1-5 and lines 5-8 and column 6, lines 21-23 for 
"continuous"); injecting water into the hydrate-forming species (see column 10, lines 41-45); and 
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mixing the C0 2 with the water in the reactor until a hydrate is formed (see column 2, lines 39- 
41). 

lijima '61 1 does not disclose whether the flow is turbulent or laminar. However, 1 034 
discloses that hydrate formation can be enhanced by creating turbulent flow conditions (see 
column 8, lines 26-29). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of this invention to create turbulent flow conditions in the process of lijima in order to 
enhance the hydrate formation so as to ensure that the hydrate effectively sinks to the bottom of 
the ocean (see abstract of lijima lines 5-6). Finally, claim 1 requires that a "consolidated solid- 
like hydrate/fluid/water" stream is formed, lijima does not use the same language to describe 
the product that it delivers to the bottom of the ocean. However, the product of lijima has 
negative buoyancy, as evinced by its description of the hydrate as something that will sink to the 
bottom of the ocean (see abstract, lines 5-6). The product of the present invention also possess 
negative buoyancy (see specification page 10, lines 1-2). This demonstrates that the product of 
lijima meets the limitation of a "consolidated solid-like hydrate/fluid/water" stream being formed. 
Further, the process of lijima in view of Max is the same as that claimed in the present 
invention. Therefore, the lijima in view of Max process will form the same "consolidated solid- 
like hydrate/fluid/water" stream product. 

As to claim 2, the method of lijima '61 1 teaches that the reactor is a pipe (see column 2, 
lines 39-42) having water injected into the pipe (see column 8, lines 61-65) and the carbon 
dioxide hydrate product is discharged from the reactor (see column 2, lines 46-47). 

As to claim 4, the lijima *61 1 provides a means for controlling the flow rate of carbon 
dioxide and water (see column 1 1 , lines 2-4, which discuss flow rates thereby implying that a 
means for control rate is provided). The lijima patent also discloses both a temperature and 
pressure control means (see Figure 10 and column 11, lines 50-55). 

As to claim 6, lijima '61 1 discloses a pump (for water) with a flow controller (see Figure 6 
and column 9, lines 18-21 and lines 28-31, wherein the pump itself serves as the flow 
controller). 
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As to claim 9, lijima '61 1 discloses a driven propeller used to mix the carbon dioxide and 
water (see column 12, lines 13-17). As this propeller has blades and is driven, presumably by 
electrical power, for mixing, it meets all of the limitations of the claimed "electrically powered 
mixing blades." 

As to claim 10, the lijima '61 1 process uses C0 2 as the hydrate-forming fluid (see 
abstract lines 1-5). lijima suggests using liquid carbon dioxide because it has a larger specific 
gravity than seawater, which will ensure that the carbon dioxide sinks (see column 1 , line 66 - 
column 2, line 2). Ultimately, the lijima in view of Max process will form a "consolidated C0 2 - 
hydrate/C0 2 -liquid/water" because the process is the same as the present process. 

Claims 1, 2, 4, 6, 9-11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
USP 5,562,891 to Spencer in view of Max '034 

As to claim 1, Spencer '891 teaches a method for producing hydrates, which comprises 
the steps of: delivering C0 2 to a pressurized, temperature-controlled, continuous-flow reactor 
(see Abstract lines 1-14 and column 5, lines 52-54 and see column 2, lines 46-59 demonstrating 
that the reactor is able to control the temperature); delivering water to the reactor (see column 6, 
lines 21-23); and producing a carbon dioxide hydrate (see column 2, lines 46-47). 

Spencer '891 does not disclose whether the flow is turbulent or laminar. However, ' 034 
discloses that hydrate formation can be enhanced by creating turbulent flow conditions (see 
column 8, lines 26-29). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of this invention to create turbulent flow conditions in the process of Spencer in order 
to enhance the hydrate formation so as to ensure that the hydrate effectively sinks to the bottom 
of the ocean (see abstract of Spencer lines 9-14). Finally, claim 1 requires that a "consolidated 
solid-like hydrate/fluid/water" stream is formed. Spencer does not use the same language to 
describe the product that it delivers to the bottom of the ocean. However, the product of 
Spencer has negative buoyancy, as evinced by its description of the hydrate as something that 
will sink to the bottom of the ocean (see column 2, lines 6-13). The product of the present 
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invention also possess negative buoyancy (see specification page 10, lines 1-2). This 
demonstrates that the product of Spencer meets the limitation of a "consolidated solid-like 
hydrate/fluid/water" stream being formed. Further, the process of Spencer in view of Max is the 
same as that claimed in the present invention. Therefore, the Spencer in view of Max process 
will form the same "consolidated solid-like hydrate/fluid/water" stream product. 

As to claim 2, the Spencer '891 reactor is a cylinder (see column 5, line 55). Further, 
Spencer '891 provides for removal of the hydrates through a conduit (see column 6, lines 2-3). 

As to claim 4, Spencer '891 provides a means for: controlling the carbon dioxide (see 
column 6, lines 10-12, wherein the conduit and compressor control the flow); controlling the 
water flow (see column 6, lines 21-23, wherein the pump controls the flow of water); controlling 
the temperature (see column 6, lines 27-32, wherein the refrigeration unit controls the 
temperature); and controlling the pressure (see column 6, lines 12-15, wherein the compressors 
control the pressure). 

As to claim 6, Spencer '891 teaches a pump for water (see column 6, lines 21-24, 
wherein the pump itself is the flow controller). 

As to claim 9, Spencer '891 provides an agitation means (see column 5, lines 63-65), 
which appears to be a set of blades (see Figure 3), presumably the agitation means is 
electrically powered. Further, the "hydrate precursor" of Spencer '891 contains water as 
discussed in the Abstract. As such, Spencer '891 discloses the claimed "electrically powered 
mixing blades" for mixing the hydrate forming species and water. 

As to claim 10, the Spencer '891 process uses gas or liquid C0 2 as the hydrate-forming 
fluid (see column 2, lines 46-51). Ultimately, the Spencer in view of Max process will form a 
"consolidated C0 2 -hydrate/C0 2 -liquid/water" because the process is the same as the present 
process. 

As to claim 11, Spencer '891 discloses a process for producing a hydrate-containing 
material (see abstract, line 1), comprising the steps of: flowing water through a continuous-flow 
reactor to a pressurized, temperature-controlled, continuous-flow reactor and injecting carbon 
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dioxide into the reactor (see Abstract lines 1-14 and column 5, lines 52-54 and see column 2, 
lines 46-59 demonstrating that the reactor is able to control the temperature, see also column 3, 
lines 28-34). 

Spencer '891 does not disclose whether the flow is turbulent or laminar. However, ' 034 
discloses that hydrate formation can be enhanced by creating turbulent flow conditions (see 
column 8, lines 26-29). Therefore, it would have been obvious to one of ordinary skill in the art 
at the time of this invention to create turbulent flow conditions in the process of Spencer in order 
to enhance the hydrate formation so as to ensure that the hydrate effectively sinks to the bottom 
of the ocean (see abstract of Spencer lines 9-14). Finally, claim 1 requires that a "consolidated 
solid-like hydrate/fluid/water" stream is formed. Spencer does not use the same language to 
describe the product that it delivers to the bottom of the ocean. However, the product of 
Spencer has negative buoyancy, as evinced by its description of the hydrate as something that 
will sink to the bottom of the ocean (see column 2, lines 6-13). The product of the present 
invention also possess negative buoyancy (see specification page 10, lines 1-2). This 
demonstrates that the product of Spencer meets the limitation of a "consolidated solid-like 
hydrate/fluid/water" stream being formed. Further, the process of Spencer in view of Max is the 
same as that claimed in the present invention. Therefore, the Spencer in view of Max process 
will form the same "consolidated solid-like hydrate/fluid/water" stream product. 

Claims 3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over lijima 
'61 1 taken with Max '034 as applied to claims 1 and 4 above, and further in view of USP 
5,738,762 to Ohsol. 

As to claims 3 and 8, lijima '61 1 does provide for adequate mixing of the carbon dioxide 
and the water, although the reference does not disclose the use of baffles. However, Ohsol 
762 does use baffles for mixing in its process (see column 4, lines 39-43). It would have been 
obvious to one of ordinary skill in the art at the time of this invention to use baffles in order to 
adequately mix the carbon dioxide and the water, while minimizing system complexity. 
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Claims 3 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over '891 
Spencer taken with Max '034 as applied to claims 1 and 4 above, and further in view of Ohsol 
762. 

As to claims 3 and 8, Spencer '891 does provide for adequate mixing of the carbon 
dioxide and the water, although the reference does not disclose the use of baffles. However, 
Ohsol 762 does use baffles for mixing in its process (see column 4, lines 39-43). It would have 
been obvious to one of ordinary skill in the art at the time of this invention to use static mixer 
blades in order to adequately mix the carbon dioxide and the water, while minimizing system 
complexity. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over lijima '611 taken 
with Max '034 as applied to claims 1 and 4 above, and further in view of USP 4,913,886 to 
Satek. 

As to claim 5, lijima '61 1 does not disclose the use of a mass flow controller to control 
the flow of carbon dioxide. Satek '886 does use a mass flow controller to control the flow of the 
feed mixture (see column 15, lines 1-2). It would have been obvious to one of ordinary skill in 
the art at the time of this invention to add the mass flow controller of Satek '866 to the lijima in 
view of Max method in order to more precisely control the flow rate to the process for better 
overall quality. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Spencer '891 
taken with Max '034 as applied to claims 1 and 4 above, and further in view of Satek 4,913,886. 

As to claim 5, Spencer '891 does not disclose the use of a mass flow controller to control 
the flow of carbon dioxide. Satek '886 does use a mass flow controller to control the flow of the 
feed mixture (see column 15, lines 1-2). It would have been obvious to one of ordinary skill in 
the art at the time of this invention to add the mass flow controller of Satek '866 to the Spencer 
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in view of Max method in order to more precisely control the flow rate to the process for better 
overall quality. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over lijima '61 1 taken 
with Max '034 as applied to claims 1 and 4 above, and further in view of USP 5,426,137 To 
Allen. 

As to claim 7, lijima '61 1 does not disclose a jet pump to control the water flow. 
However, Allen '1 37 does disclose the use of a jet pump in a similar method. It would have 
been obvious to one of ordinary skill in the art at the time of this invention to use the jet pump of 
Allen '137 in place of the regular pump of lijima '611 in order to provide for additional mixing. As 
discussed in Allen '137, a jet pump "contributes to the mixing of water with the mixture because 
of the high energy at which the jet pump injects water into the mixture (see col. 14, lines 50-53). 

Claim 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Spencer '891 
taken with Max '034 as applied to claims 1 and 4 above, and further in view of Allen '137. 

As to claim 7, Spencer '891 does not disclose a jet pump to control the water flow. 
However, Allen '137 does disclose the use of a jet pump in a similar method. It would have 
been obvious to one of ordinary skill in the art at the time of this invention to use the jet pump of 
Allen '137 in place of the regular pump of Spencer '891 in order to provide for additional mixing. 

Response to Arguments 

Applicant's arguments, see Remarks, filed 1/26/2006, with respect to the 112 rejection 
have been fully considered and are persuasive. The 112 rejection of claims 3 has been 
withdrawn. 

Applicant's arguments filed 1/26/2006 have been fully considered but they are not 
persuasive. 
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Applicant argues that lijima does not disclose turbulent flow. Therefore, the rejection 
has been changed to a rejection under 35 U.S.C. 103 in view of USP 6,531,034 to Max, which 
discloses that turbulent flow is desirable because it enhances hydrate formation (see column 8, 
lines 26-29). The process of lijima is the same as that of the present invention, with the 
exception that lijima does not disclose turbulent flow, lijima is directed to a process for forming 
a hydrate to be sunk in the ocean. As such, it would be desirable to produce as much hydrate 
as possible in the lijima process. In light of the teaching of Max, turbulent flow conditions in the 
lijima process would ensure adequate hydrate formation. Therefore, it would be obvious to run 
the lijiima process under turbulent conditions, which would then be the same process as that 
claimed and as such the "consolidated solid-like hydrate/fluid/water stream" would be formed. 

As to applicant's argument that lijima produces "only less-consolidated C0 2 -hydrate- 
water forms," no standard of consolidation is taught in the present specification. Further, there 
is no basis in the art to distinguish one hydrate from another on the basis of "consolidation". 

Applicant argues that Spencer also does not disclose turbulent flow. Therefore, the 
rejection has been changed to a rejection under 35 U.S.C. 103 in view of USP 6,531 ,034 to 
Max, which discloses that turbulent flow is desirable because it enhances hydrate formation 
(see column 8, lines 26-29). The process of Spencer is the same as that of the present 
invention, with the exception that Spencer does not disclose turbulent flow. Spencer is directed 
to a process for forming a hydrate to be sunk in the ocean. As such, it would be desirable 
desires to produce as much hydrate as possible in the Spencer process. In light of the teaching 
of Max, turbulent flow conditions in the Spencer process would ensure adequate hydrate 
formation. Therefore, it would be obvious to run the Spencer process under turbulent 
conditions, which would then be the same process as that claimed and as such the 
"consolidated solid-like hydrate/fluid/water stream" would be formed. 

As to applicant's argument that Spencer produces "only less-consolidated C0 2 -hydrate- 
water forms," no standard of consolidation is taught in the present specification. Further, there 
is no basis in the art to distinguish one hydrate from another on the basis of "consolidation". 
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As to the argument that Spencer discloses a "less intense mixing" than that claimed, in 
light of the teaching of Max, it would have been obvious to use turbulent flow to provide for 
better hydrate formation, thereby providing the same "consolidated solid-like hydrate/fluid/water 
stream" as produced by the present process 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant 
is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Rebecca M. Stadler whose telephone number is 571-272-5956. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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